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INTRODUCTION

Assessment in behavior modification is reported to be an
area in need of development.

This is especially true in using

assessment to predict the responsiveness of an individual to the
many behavioral techniques and strategies available to the
behavioral psychologist
Phillips,

(Goldfried and Pomeranz,

1968; Kanfer and

1970).

The major purpose of this study was to explore the usefulness
of a traditional assessment measure by comparing selected factors
from the Wechsler Intelligence Scale for Children with the differen
tial responsiveness of children within a token economy program.
While many studies have reported the effectiveness of token
reinforcement in modifying behavior of diverse populations of chil
dren

(Quay et al., 1967; Clement and Milne, 1967; Tyler, 1968;

Boyle, 1970; O'Leary and Becker, 1967; Hewett, 1968; Birnbrauer
et al.,

1965; and Browning and Stover, 1971), no research has been

published on the use of traditional measures to assess token
reinforcement programs with children

(O'Leary and Drabman, 1971).

This lack of investigation is related to cognitive variables
being based on the concept of mental determinants of behavior.
This concept is partially or totally rejected by many behavior
therapists

(Goldfried and Pomeranz,

1968; Kanfer and Phillips, 1970)

and has h a d the effect of generally excluding the use of traditional
measures.

The result has been that most means of assessment in

1
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behavior modification have almost entirely focused on the identi
fication of the environmental determinants that elicit and reinforce
behaviors

(Ferster, 1965; Bijou et al., 1969).

Some have incor

porated psychobiological variables as being relevant in the assess
ment process

(Kanfer and Saslow, 1969).

However, there appears to be a growing concensus among
contemporary behavioral psychologists that some mediational factors
and cognitive variables are viable targets for producing behavior
change using behavioral principles.

Individuals'

capacities for

behaving in a given way are also said to be related to their
cognitive and mediational abilities
Pomeranz, 1968; Osipow and Walsh,

(Wallace, 1967; Goldfried and

1970; Yates, 1970, p. 416).

The

inclusion of mediational and cognitive variables within the
operant conditioning framework have been reported by Goss
Homme

(1965), Aronfreed and Rever

(1964),

(1965), and Staats et al.

(1967).

Despite this increasing recognition, few studies have been
made to explore the use of traditional measures to determine if such
variables or mental abilities are related to individual respon
siveness.

A few studies have reported success in developing testing

instruments for assessment purposes which are within the behavioral
framework.

All seemed to show promise in the area of behavior

modification with children.

Ulmer

(1971) reported success in

establishing relationships between the Children's Minimal Social
Behavior Scale

(Ulmer and Lieberman, 1968)

scores and the frequency

of appropriate verbal and motor behaviors of adult mental patients
on a token economy ward.

Yates

(1970, p. 265) recommended the use
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3
of the Infant Items Passed Test developed by Alpern

(1967) for

measuring the motor, verbal, and adaptive development of psychotic
children.

The potential value of these instruments was reported to

be in their objectiveness in measuring the continual improvement of
behaviors instead of using several baseline measures for different
abilities.
In order to explore the use of the Wechsler Intelligence
Scale for Children in behavior modification assessment with children
in token economies, and to investigate the relationship of some
cognitive variables to differential responsiveness,

the following

hypotheses were postulated.
1.

There is a significant correlation between patterns of the
WISC scores and patterns of the children's history data, and
between patterns of the WISC scores and the differentiation of
the children's reinforced behaviors in the token economies.

2.

There is a significant correlation between patterns of the
WISC scores, after Lutey analysis of factors, and patterns of
the children's history data, and between patterns of the WISC
scores, after Lutey analysis of factors, and the differentiation
of the children's reinforced behaviors in the token economies.
The hypotheses were tested by the Pearson product-moment

coefficient of correlation with a .05 level of confidence as the
criterion for rejection.
Supplementary analysis investigated the relationship between
age and token economies data.
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METHOD

Description of Setting and Program

This study was conducted at a residential treatment home for
children, a two-story building containing four separate ward living
areas, recreation areas, gym,

school wing, and common dining room.

It was an open setting within a metropolitan area.
Its enrollment consisted of 32 boys and girls with an age
range of 6 years 8 months to 15 years.

These children were

diagnosed as having emotional disturbances and/or social adjustment
problems.

The referrals for placement related to child abandonment,

anti-social behaviors, poor home environments, or parental manage
ment difficulties with the child.

Some children were voluntary

placements and others were placed in the custody of the home for
treatment at the request of the juvenile co u r t s .
The staff included a director, social worker,
education teachers, and a psychologist.

special

The child workers, who had

the most contact with the children, had all received training and
instruction in behavioral principles.

Staff meetings involving

additional discussion and demonstration of behavioral modification
techniques were a continual and integral part of the program.
The token economy program was based on operant conditioning
principles and its structure was similar to those described by
Ayllon and Azrin

(1968), Atthowe and Krasner

(1967), and Goodman and Simmerok

(1968), Burchard

(1972).
4
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The program was designed to increase those behaviors defined
as wanted or prosocial and relatively essential for an adequate
community and home adjustment through token reinforcement, while
decreasing inappropriate behaviors.
Reinforceable behaviors were divided into several categories
which included rules of living, following schedules, effective
school participation, mealtime behaviors, behaviors in preparation
for bedtime, cleaning room and bathroom, and quiet during rest
periods.

These reinforceable behaviors were considered classes of

behavior within which one or more contingencies must he met, and some
included sub-classes of behavior.

Mealtime behavior, for example,

included using utensils properly, appropriate topic of conversation,
appropriate tone, and appropriate posture.

Each sub-class had its

own token value.
Token reinforcers were staff initials, which represented
points, marked on a sheet of paper listing all the categories.

All

children received a specified number of tokens for prosocial
behaviors, if they m e t the standardized contingencies; this ensured
consistency.

A child received fines for some negative behaviors.

Time-out and isolation procedures were used in combination with
fines.

Tokens could be exchanged for a wide variety of backup

reinforcers which included time to watch television, a one-half hour
later bedtime, and riding bicycles.
Variations and adjustments were made in the total token
program and/or for an individual in token rewards/ fines, and operant
conditioning practice when necessary.

A recent change in the token
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program was the incorporation of a three level system to provide a
transition procedure from token reinforcements to more natural and
social reinforcements.
Children were promoted to higher levels when their behavior
responses were mor e appropriate and consistent, and when the staff
approved of their promotion.
reinforcement was constant.

All children began at Level I in which
Advancement to Level II required a

child to earn a specified percentage of the total possible tokens he
could have earned in each behavior category.

At Level II, a child

was eligible for new privileges and other backup reinforcers not
available a t Level I.

Greater use of social reinforcement and

variable schedules of reinforcement were used.

At Level III, a child

was faded out of the token reinforcement system and emphasis was
placed on variable schedules of social reinforcement.

A child moved

to more comfortably furnished apartments, had a more loosely
structured routine, and obtained privileges not available at the
other l e v e l s .
A child could be demoted to a prior level if his frequency
of appropriate behavior was below the established level, he had
accumulated a large number of fines, or a child worker recommended
the demotion.
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The Wochsler

Intelligence Scale for Children was administered

to twenty-three children
j:eriod.

(18 boys and 5 girls)

during a one week

The examiner had no knowledge of the children's histories

or token economy behaviors
except .Mazes.

(Table 1).

All subtests were given

Five children who had been tested within the previous

three months were given only those subtests not previously given and
all sufctest scores were then used in calculating IQs.

The FIQ

scores of three of the five children remained the same, one child
increased by five points and another by six points.
Data were collected for a twelve week period.
twelve weeks wer e on the token system
tation of the level token system.

Six of the

(T.E. I) prior to the implemen

The children's daily point sheets

were used to obtain the token economy behavior data regarding the
reinforceable behaviors in each behavior category previously
described.

The second six weeks involved collecting data on the same

children's reinforceable behaviors after the implementation of the
level token system
interaction

(T.E. II).

The category involving positive social

(rules of living) and the total of all behavior cate

gories were those specifically investigated.
The frequency with which the children engaged in the re
inforceable behaviors was assigned to a three point scale, which cor
responded to the percentages for level placement in T.E. II, for each
six week period

(Table 1).

A score of 1 represented less than three-

fourths of the time and 3 represented nine-tenths of the time.
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Table 1
Distribution of Eight Variables of Child and Token
Economies Data

Variables

Mean

SD

Range

136.78

27.80

80 to 180

53.04

41.47

14 to 142

36.87

14.49

14 to

Rules of Living

1.91

.65

1.00 to 3.00

All Categories

2.22

.32

1.71 to 2.81

Rules of Living

1.99

.71

1.00 to 3.00

All Categories

1.97

.52

1.10 to 2.91

Current Level Placement

1.48

.79

1.00 to 3.00

Child History
CA

(months)

Length of Residence

(weeks)

T.E. Sys terns (weeks)

51

T.E. I*

T.E.

II*

* Values were changed to correspond to the percentages for
the three levels and represent the frequency of appropriate
behavior with 1 being less than three-fourths of the time and 3
being nearly a l w a y s .

£

8

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Methods of Analysis

The variables studied included chronological age, weeks in
residence, weeks within the token economy systems, frequency of
reinforced prosocial behaviors

(rules of l i v ing), frequency of all

(seven) categories of reinforceable behaviors, current level
placement,

selected WISC factors

(Cohen's Freedom from

D i s t r actibility, Lutey's Relevance, Picture Arrangement, and
Verbal IQ score being less than the Performance IQ score), Verbal IQ
score, Performance IQ score, and Full Scale IQ score.
Two analyses were made of the comparison of the selected
WISC factors used in this study and the token economy data.

The

first analysis involved the comparison of the WISC factor raw scaled
scores,

IQs,

(Table 2) and token economy data.

an additional analysis of the same variables
Lutey

The second involved

(Table 3) using the

(1966) method for WISC factor analysis as described by Robb,

Bernardoni, and Johnson

(1972).

Using Lutey's approach had the

advantage of evaluating the significance of WISC factor scores by
tending to discount the effects of general intellectual functioning.
In Lutey's method, a factor is designated with varying
degrees of significance as it falls outside the range within which
the individual's true score is expected to fall.

For a specific

subtest factor, this range is obtained by using the standard error of
measurement for that equivalent age group.

The Picture Arrangement

subtest and the Verbal IQ score being less than the Performance IQ
were placed in a tentative category b y Lutey because these factors
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Table 2
M e a n s , Standard Deviations, and Range for
WISC Scores

Mean

SD

Range

VIQ

84.57

11.43

69 to 108

PIQ

92.04

16.42

64 to 121

FIQ

87.00

27.80

64 to 112

PA

8.74

2.78

2.0 to 14.0

FD

7.83

2.51

3.0 to 13.0

R

8.14

2.17

4.3 to 11.7

10.26

11.88

0 to 39.0

VIQ < PIQ

10
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Table 3
Means, Standard Deviations, and Range for
WISC Scores After Lutey Factor Analysis

Mean

SD

Range

VIQ

2.70

.47

2 to 3

PIQ

2.70

.Al

2 to 3

FIQ

2.70

.Al

2 to 3

PA

3.00

1.00

1 to 5

FD

2.65

1.19

1 to 5

R

2.65

.94

1 to 5

VIQ < PIQ

3.13

.46

2 to 4
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arc* not entirely supported by research, but there is some evidence to
indicate their presence.

For the major factors of Freedom from Dis-

tractibility and Relevance, based on Cohen's
study,

(1959)

factor-analysis

the range was obtained by using Lutey's rounded standard

deviation scores for tbit equivalent age group.
Major and tentative factor scores were labeled as being
significantly low,

low, average, high, or significantly high when

compared to the full-scale average.

In this study,

these labels

were assigned values ranging from 1 to 5, 1 being significantly low
and 5 representing a high significance.
Listed below are the major and tentative factors used in
this study with a brief description of what each appears to measure.

Major factors

1.

FD

(Freedom from Distractability).

Cohen

This factor is described by

(1959) as the subject's ability to remain undistracted, to

attend, and/or concentrate.

The subtests contributing to this

factor for different age groups are indicated by an X in Table 4
and are from Lutey

(1966).

For example,

the FD factor for the

12-0 to 16-0 age group includes the Arithmetic and Digit Span
subtests.
2.

R (Relevance).

This factor is related to the ability to apply

judgment to situations and using verbal skills in new situations.
This is essentially Cohen's Factor D

(1959).

The subtests which

contribute m o s t to this factor are also shown in Table 4.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 4
Factor Composition of the Subtests of the WISC*

Age Groups

Subtcsts

5-0 to 8-11

FD

R

9-0 to 11-11

FD

R

12-0 to 16-0

FD

R

Information
Comprehens ion

X

X

X
X

Arithmetic

X

Similarities

Digit Span

X

X

Picture Completion
Picture Arrangement

X

X

Vocabulary

X

X

X
X

Block Design
X

Object Assembly
Coding

*Af t e r Lutey, 1966, p. 86.

13
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X

14
Tentative factors

1.

PA

(Picture Arrangement).

This subtest is assumed to require

the ability to interpret social situations and to have a
relationship wit h so-called social intelligence,

i.e.,

intelligence applied to social or interpersonal situations.
Rapaport, Gill,

and Schafter

(1968) described Picture Arrange

ment as having an element of planning ability or "anticipating
the future".

Ogdon

(1970 reported that Wechsler referred to it

as the "ability to comprehend and size up a total
situation

(and behave appropriately)".

(complex)

Picture Arrangement also

involves such functions as perception, visual comprehension, and
synthesis into intelligible wholes
2.

VIQ <:PIQ

(Glasser and Zimmerman, 1967).

(Verbal IQ score less than Performance IQ score).

Generally, this could reflect greater motor and visual-motor
abilities, a tendency to be more comfortable with tasks
requiring external manipulation, or being action oriented
(Ogdon, 1970; Robb, Bernardoni, and Johnson,

1972).
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RESULTS

The first hypothesis,

that selected WISC scores would be

significantly correlated with differentiations of the children's
reinforced behaviors in the token economies, was supported.

Table 5

reports the correlation of three WISC scores with the frequency of
reinforced token economy behaviors.

PIQ, PA and V IQ < P I Q showed

statistically significant relationship at the .01 level with the
frequency of

'all reinforceable behavior categories'

in T.E.

largely involved the use of common backup reinforcers.
also correlated with
in T.E.

I, which

VIQ <sPIQ

'rules of living' at the .05 level of confidence

I.
While there was a relatively high level of relationship

between PIQ and PA WISC scores for T.E. I, a marked difference was
noted with respect to their relationship to the same token economy
data in T.E.

II, which included a token economy level system.

Thus,

while there appeared to be a relationship between the factors as
measured by the WISC and the differentiation of reinforced behaviors
for the first token system, this pattern did not hold true for the
second token system.
The VIQ ^ P I Q WISC score showed a statistically significant
relationship in T.E.

II with 'all reinforceable behavior categories'

at the .01 level and 'current level' placement at the .05 level of
confidence.

V I Q < PIQ is the only WISC score that showed a high

correlation in both token economy systems.

This pattern was found in
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Correlations Between WISC Scores and Child Data,
Frequency of Reinforced Behaviors in Token Economy Systems,
and Current Level Placement

Child Data

WISC
Scores

T.E.
Wk. in
T.E.
Systems

CA in
months

W k . in
Home

VIQ

-.01

-.04

PIQ

.15

-.17

.19

.29

FIQ

.09

-.14

.12

PA

.16

.09

FD

-.01

R
VIQ <S PIQ

CM
O

Rules of
Living

I

T.E. II

All
C a te
gories

Current
Level

-.34

-.34

.60**

-.02

.16

.12

.13

.40

-.20

-.07

-.10

.31

.21

.53**

-.10

.24

.18

.06

.22

.23

.35

-.10

.07

.10

.09

-.28

-.12

.05

.20

.33

.26

-.31

.10

-.10

.22

.46*

.62**

,37

.54**

df = 21. (N=23)
.41 at .05 level.
.53 at .01 level.

-.12

-.01

All
Rules of Cate
Living
gories

-.35

1
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Table 5

.46*
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other data, specifically in Table 6 where this same factor exhibited
the highest correlation of all the WISC scores.
The second hypothesis,

that WISC scores after Lutey factor

analysis would be significantly correlated with the differentiation
of children's reinforced behaviors in the token economies, was also
supported.

Interpretations of the correlations in Table 6 possibly

can be made with greater confidence

than in the previous analysis,

as the WISC scores largely represent the factor they are said to
measure.
Significant correlations were found only with T.E.
The PIQ correlated with
the .01 level.
living' at the
categories'

I data.

'all reinforceable behavior categories' at

V I Q < PIQ significantly correlated with

'rules of

.05 level and with 'all reinforceable behavior

at the .01 level.

These correlations were at the same

level of confidence and showed the same relationships as previously
reported using the WISC raw scores.

Thus, it would appear that

children who had a relatively higher Performance score than Verbal
score more frequently engaged in appropriate behaviors.

However,

this relationship did not hold after the environmental structure was
modified to include a token level system.
The comparison of the R

(Relevance) with current level

placement showed a negative correlation which approached signifi
cance.
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Table 6
Correlations Between WISC Scores After Lutey Factor
Analysis and Child Data, Frequency of Reinforced
Behaviors in Token Systems, and Current Level Placement

T.E.

Child Data

WISC
Scores

CA in
months

Wk. in
Home

Wk. in
T.E.
Systems

Rules of
Living

VIQ+

.13

.35

.34

-.04

PIQ+

.16

-.14

.03

FIQ+

.03

-.16

PA

-.01

FD
R
VIQ < PIQ

I

T.E.

All
Cate
gories

II

All
Rules of Cate
Living
gories

Current
Level

.08

-.06

-.03

.04

.26

.55**

-.01

.19

.17

-.03

.16

.32

-.01

.07

.04

.22

.35

.12

.32

.06

.24

.23

-.06

.10

.05

.04

.16

-.20

-.02

.04

.01

-.28

.33

-.08

-.04

-.24

-.29

-.40

-.02

.01

.29

.33

.34

.07

.50*

.56**

+A11 IQ scores are based on the population mean of 100 and after Lutey a scaled equivalent
score of 10.0.
df = 21. (N=23)
*r = .41 at .05 level.
**r = .53 at .01 level.
H
00
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A supplementary investigation of the relationship between
token economies data and child age in months

(Table 7) showed a

significant relationship at the .05 level between child age and
current level placement.

There was no significant correlation

between child age and the frequency of appropriate behavior.

Thus,

although generally older children were at a Level III placement,
they did not necessarily engage in the most appropriate behavior at
the lower levels.

Table 7
Correlations Between Chronological Age and
Token Economies Data

T.E. I
Rules
of
Living

CA

(months)

-.14

T.E. II

All
Cate
gories

.24

Rules
of
Living

.01

All
Cate
gories

.28

df = 21. (N=23)
*r = .41 at .05 level.
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Current
Level

.44*

DISCUSSION

An inspection of the data showed that the number of weeks
the subjects were in residence apparently had no relationship with
the WISC IQs or the abilities as measured by the WISC factors used
in this investigation.

The number of weeks the subjects were in a

token economy program also apparently had no important relationship
with the WISC IQs and factors.

It should be noted that a child's

length of time in the home and time of discharge were not necessarily
based on his having reached the most optimal level of appropriate
behaviors.
The results of the first method of analysis indicated
that in T.E. I. children who were relatively more action oriented
(VIQ < P I Q ) , and had a greater ability to apply intelligence to social
or interpersonal situations

(PA), met the reinforcement contingencies

for appropriate behaviors more often.

However, these relationships

changed in the T.E. II system, where some children who had relatively
lesser abilities in applying judgment to situations using verbal
skills

(R), engaged in more appropriate behaviors than those with

the previously noted characteristics in T.E. I.
The positive correlation of PA with the 'all reinforceable
behaviors'

category m i g h t suggest that the subjects who were most

able to apply their intelligence to social and interpersonal
situations met the reinforcement contingencies more frequently.
of the behavior in these categories

Most

(following schedules, mealtime

20
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behaviors, behaviors in preparation for bedtime, and cleaning room
and bathroom)

did not involve the contingencies of appropriate

interpersonal social behavior.

There was not a significant

correlation between the patterns of the PA and frequency of
appropriate behaviors in the 'pules of living'

category which

involved the contingencies of appropriate interpersonal relationships
with peers and adults.

Thus, PA seemed more related to non

interpersonal behaviors, i.e., behaviors which are largely not
dependent upon shared emotional or cooperative interactions.
The results of the second method of analysis showed that
diminishing the influence of the

factor using Lutey's method of

factor analysis reduced the probability that some of the factors, as
measured by the W I S C , were related to the responsiveness of these
children.

Only one factor

(VIQ<PIQ)

continued to show a relation

ship to the frequency of appropriate behaviors in T.E.

I.

It was not clear from this study whether the abilities, as
measured by the WISC factors, were determinants of behavior, largely
because the relationship did not hold for another token economy
system even though the same children were being measured.

This

failure to maintain what appeared to be a predictor of responsiveness
in the first token system may have been due,

in part, to the early

transitional difficulties in implementing the newer token level
system.

Some variables such as readjustment may have affected the

children's responsiveness.

Additional investigation would be

necessary to determine if the short time the level system had been
in effect was a variable which had undue influence.
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The results of this study suggest areas toward which future
research might be directed.

Investigation might be made of the

relationship of Picture Arrangement, Relevance, and VIQ < PIQ to
children's responsiveness to token reinforcement with similar types
of children.

This might include studies that involve token

reinforcement level system programs which have been in operation for
a period of time.

Investigation of the effects of these factors on

other groups might include studies involving children with lower IQs,
emotionally disturbed children, and normal children.
In addition, it might be worthwhile to explore the relation
ship between a change to a different token economy and the social
responsiveness with the same group of children.

In this study, a

change in responsiveness occurred, at least with the children
having higher PA scores.

It is possible these individuals were

either more amenable to the structure in the first token system
or less able to adapt to a new contingency structure.
Results of this study also suggest implications for using
traditional measures in behavior modification assessment with
children.

Specifically,

selected subtests of the WISC and analysis

of their functions might assist in predicting the responsiveness of
certain children to a particular behavior modification technique.
However, it should be noted that reducing the influence of
other functions within a particular WISC subtest and accurately
determining what specific behaviors are related to the subtest
remain a problem.
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CONCLUSION

Results obtained in this study demonstrated that selected
factor scores as measured by the WISC were related to the frequency
with which a child engaged in appropriate reinforceable behaviors
in one of two token economy systems. Further evaluation of the WISC
for behavior modification assessment is recommended.
In general,

the study supports additional investigation of

the relationship between cognitive abilities and the differential
responsiveness of children within a token economy program.
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